Abstract This study investigated demographic, clinical and neurocognitive factors predicting drop-out from an intensive, community outpatient psychosocial rehabilitation program for people with schizophrenia or schizoaffective disorder. One-hundred and twenty-seven outpatients with DSM-IV schizophrenia or schizoaffective disorder participated. Demographic variables of age, sex, education and race/ethnicity were recorded and formal symptom measures and a neurocognitive assessment consisting of measures of crystallized verbal ability, sustained visual vigilance, verbal learning, verbal fluency and problem-solving were administered at study entry. Thirty-seven percent of the sample dropped-out of the program. In a final multivariate model, younger age, and lower verbal fluency scores in clients with a history of a high number of hospitalizations predicted a greater likelihood of drop-out. The implications of these findings are discussed.
Introduction
The development and application of more refined psychosocial rehabilitation strategies, when administered in conjunction with appropriate pharmacotherapy, has lead to renewed optimism regarding the potential for managing psychotic symptoms and enhancing community functioning for people diagnosed with schizophrenia. For example, the Patient Outcomes Research Team (PORT) program, initiated by the US Department of Health and Human Services, investigated the empirical support for a variety of psychosocial treatments for schizophrenia (Lehman and Steinwachs 1998; Lehman et al. 2004) . With respect to behavioral treatments, PORT results showed that a variety of psychosocial interventions, including cognitive-behavioral psychological interventions, family interventions lasting 9 months or more, supported employment, and skills training that includes behaviorally-based instruction, modeling and corrective feedback, all have strong levels of evidence that support their implementation in psychosocial rehabilitation (PSR) programs for individuals diagnosed with schizophrenia. Novel behavioral interventions that target traditionally treatment refractory domains of the illness, such as neurocognitive impairment, have also shown promise (e.g., McGurk et al. 2007) .
Despite these findings, high-rates of early drop-out from PSR community day programs that treat clients with severe mental illness and include interventions recommended by PORT are common, with rates ranging from mid-20% (e.g., Harding et al. 2008 ) to nearly 50% (e.g., Cohen et al. 1995) in some studies, with differences most likely linked to sample diagnoses, definitions for attrition and other individual and program factors. These findings are important as studies that have followed drop-outs from PSR programs have typically shown poorer employment and rehospitalization outcomes (Harding et al. 2008; Beard et al. 1978; Bond 1992; Cook and Razzano 1995) for these clients. These findings emphasize the importance of identifying factors that may be associated with early drop-out, to help develop methods for enhancing participation in PSR activities. Enhancing PSR retention can both potentially improve outcome for clients who drop-out, and provide a better assessment of whether current evidence-based interventions shown to benefit clients who complete treatment, also benefit those clients who typically drop-out of studies of outpatient psychosocial interventions.
Demographic factors that have been linked to PSR attrition include age (Young et al. 2000) , and education (Harding et al. 2008) , while chronic psychosis (Atwood and Beck 1985) , hostile, labile or bizarre affect (Cohen et al. 1995) and total positive symptoms (Harding et al. 2008) are symptom factors that have been linked to attrition (but see Primm et al. 2000 for an exception). There is growing evidence that drop-out rates from PSR programs vary between individuals with a diagnosis of schizophrenia-spectrum illness and other diagnoses (e.g., Harding et al. 2008; Young et al. 2000) , and thus the factors influencing drop-out for clients with schizophrenia remain unclear.
Taken together, studies of client factors that may influence attrition of clients with severe mental illness in PSR programs are sparse, have often not used formalized and reliable, clinician-rated symptom assessments (but see Harding et al. 2008 for an exception), and have focused on samples of severely mentally ill clients that include a range of diagnoses with different patterns of attrition. No studies have included standardized measures of neurocognition as predictors of attrition despite the growing recognition of neurocognition as a key factor influencing psychosocial function in severe mental illness (e.g., Green et al. 2004 ). The current study was designed to contribute to this literature by evaluating a greater range of individual factors (including standardized and reliable symptom assessment, as well as measures of neurocognition) that might predict likelihood of attrition in a homogenous sample of clients with a diagnosis of schizophrenia or schizoaffective disorder treated in a community, 3-day per-week outpatient PSR program that consisted of structured group therapy and skills training, exercise, family therapy, vocational rehabilitation and computer training. Based on previous studies, we predicted that age and education, positive symptoms and hostility and lability would be linked to drop-out from the program. We also hypothesized that measures of elementary neurocognition, including attention, verbal memory, problem-solving and verbal fluency and processing speed would be linked to greater likelihood of attrition.
Methods
The study was conducted at The Institute of Living, a large outpatient facility in Hartford, CT. The study used neuropsychological, clinical and demographic assessment data derived from a randomized, controlled study (RCT) comparing the effectiveness of two types of computerassisted training for cognitive difficulties in people with schizophrenia (Kurtz et al. 2007 ) administered within a comprehensive outpatient rehabilitation program consisting of a broad array of psychosocial and vocational services. Clients in the current study were referred for comprehensive rehabilitation treatment from other clinical inpatient and outpatient units at The Institute of Living, as well as community care providers, and were enrolled in the clinical PSR program first, and then subsequently recruited for the cognitive training study. With the exception of one client, every client referred for PSR treatment over the 8 year study period (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) gave written, informed consent and was enrolled in the computer-assisted cognitive training research study as part of customary procedures on the unit. No participants during this 8 year period referred for PSR treatment were entered into the PSR program but excluded from the research study on the basis of research study inclusion/exclusion criteria.
Participants
One-hundred and twenty-seven (98 males) consumers meeting DSM-IV (APA 1994) criteria for schizophrenia or schizoaffective disorder as determined by the Structured Clinical Interview for DSM-IV (First et al. 1995) participated. Enrollment in the rehabilitation program was continuous over a period of 8 years (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) . Mean age of the sample was 32.1 years (SD: 10.8), with a mean education of 13.1 years (SD: 2.2) and 9.0 years (SD: 9.1) of illness.
Day Treatment Program
The 3 day per week outpatient program consisted of onceper-program day structured group therapy, life-skills training, physical exercise, and computer training, along with individualized vocational counseling. Families of clients enrolled in the program were offered once-permonth therapy in a multi-family format.
Attrition Status
Clients were categorized for their attrition status as ''completers'' if they completed at least a month of outpatient rehabilitation groups and completed the clinic recommended follow-up assessment before program discharge. If a client terminated from the outpatient program after completing less than a month of rehabilitation groups (as measured by less than 10 h of computer training) and/or they refused the clinic recommended follow-up assessment they were labeled ''drop-out''. None of the clients in the ''dropout'' group were judged by the clinical staff to have completed their outpatient rehabilitation satisfactorily and in all cases, the staff believed the client would have benefitted from continued rehabilitation treatment.
Demographic and Clinical Information
Age, race and ethnicity, education, parental education, sex, duration of illness, number of hospitalizations and disease age-of-onset were collected as part of the intake interview and a review of the medical record.
Neurocognitive Measures
Measures of crystallized verbal intelligence, (Vocabulary subtest from the WAIS-III and IV; Wechsler 1997 Wechsler , 2008 , visual vigilance (Penn CPT; Rosvold et al. 1956; Kurtz et al. 2001) , verbal memory (CVLT-II; Delis et al. 2000) , problem-solving (Penn Conditional Exclusion Test; Kurtz et al. 2004a, b) and verbal fluency (COWA-FAS, Spreen and Benton 1977) , were selected as these specific measures have been commonly linked to progress in psychosocial rehabilitation programs (e.g., Green et al. 2004; Kern et al. 1992; McGurk et al. 2003) .
Symptom Measures
The Positive and Negative Syndrome Scale (PANSS; Kay et al. 1987 ) was used to assess symptoms at entry to the study. Symptom raters for the study maintained interrater reliability through periodic rater training sessions, and all raters were trained to a criterion reliability of .8 intraclass correlation coefficient (ICC), across four jointly viewed, but independently rated interviews. Scores were grouped into the following categories based on the commonly reported five-factor solution (Bell et al. 1994 ): (1) positive, (2) negative, (3) hostility, (4) emotional discomfort, and (5) cognitive impairment. These categories were selected as independent variables. Symptom ratings and neurocognitive assessment and scoring were supervised by a doctorallevel psychologist.
Data Analysis
Data were evaluated for normality. In no case was there evidence that variables included in the study violated the assumptions underlying the use of parametric statistical procedures. We investigated relationships between demographic, clinical, and neurocognitive measures at study entry to attrition status after outpatient psychiatric rehabilitation in two steps following the procedure recommended by Hosmer and Lemenshow (1989) . In the first step we conducted a series of univariate logistic regressions between demographic measures of age, race and ethnicity, education, parental education, clinical measures of number of hospitalizations, age of onset, and the five symptom factors from the PANSS, and the neurocognitive variables of crystallized verbal ability (Vocabulary subtest of the WAIS-III or IV), sustained visual vigilance (PCPT true positives), verbal learning (total scores from the CVLT-II), problem-solving (PCET errors) and language and processing speed (verbal fluency) to group status (completer vs. drop-out). The purpose of this step was to identify the variables that were potentially related to study attrition to be included in a subsequent multivariate analysis. In step 2, we then tested a hierarchical multivariate logistic regression model that first included predictors with P-values of .25 or less in the univariate analyses and/or demographic variables that were presumed to interact with the cognitive variables (age and sex), and then added interactions between the demographic, clinical and neurocognitive variables to assess whether the clinical or demographic variables moderated the relationship between neurocognitive variables and drop out. Prior to analysis, we centered the variables in order to improve interpretability and reduce potential multicollinearity when the interaction terms were included in the model (Aiken and West 1991) . Results are presented for a final multivariate analysis that excluded nonsignificant main effects and interactions. Significant interactions were interpreted using methods outlined by Aiken and West (1991) . Simple slope coefficients were calculated for the relation of neuropsychological functioning to drop out at low (-1 SD), medium (mean) and high (?1 SD) levels for each demographic and clinical variable that significantly interacted with neuropsychological functioning. Alpha was set at .05 and all statistical tests were two-tailed.
Results
In terms of attrition, 47 of 127 participants (37%) dropped out of this intensive outpatient rehabilitation program. Univariate logistic regression analyses showed that of the demographic measures, older participants (odds ratio (OR) = .95; P = .010) were significantly less likely to drop out. Among neuropsychological measures, participants with higher scores on Vocabulary from the WAIS (OR = .98; P = .040), and verbal fluency measures (OR = .97; P = .030) were significantly less likely to drop out. None of the clinical variables were linked to attrition status.
Variables with a P-value of .25 or less in the univariate logistic regressions (age, race, sex, number of hospitalizations, education, age of onset, the hostility factor from the PANSS, and Vocabulary from the WAIS-III or IV) were entered into a multivariate logistic regression model. Results for the individual predictors revealed that age (OR = .93; P = .029) and verbal fluency (OR = .95; P = .042) remained significantly related to drop out in the multivariate model. In addition, an increased number of hospitalizations were marginally related to an increased likelihood of drop out when other variables related to dropout were accounted for. The only significant interaction was between number of hospitalizations and verbal fluency (P = .038). Verbal fluency was unrelated to drop out when the number of hospitalizations was low (OR for simple slope = 1.00, P = .816). However, verbal fluency was most strongly related to drop out when the number of hospitalizations was high (OR for simple slope = .91, P = .011) such that the likelihood of drop out decreased with increasing verbal fluency scores. The Nagelkerke R 2 for the multivariate model was .206.
Discussion
This is the first study, to our knowledge, to investigate the relative role of demographic variables, symptoms, and neurocognition for predicting attrition from an intensive, community cognitive and psychosocial rehabilitation program in a diagnostically homogenous group of clients with schizophrenia or schizoaffective disorder. The attrition rate for the study was 37% which is generally consistent with other studies of attrition from outpatient treatment utilizing mixed diagnostic groups of clients with severe mental illness (e.g. Harding et al. 2008; Cohen et al. 1995; Atwood and Beck 1985) , despite wide inter-study differences in definition of attrition and the characteristics of outpatient rehabilitation treatment. For example Harding et al. (2008) reported a drop-out rate (26.3%) in a study of SMI clients in a PSR program focused on two types of vocational training, with higher drop-out rates in the subgroup of clients in their study diagnosed with a psychotic disorder. In the current study, demographic, clinical and neurocognitive factors were linked to attrition status. More specifically, age at start of treatment, number of hospitalizations, and verbal fluency were linked to the ability of clients with schizophrenia to participate in community-based intensive cognitive and social rehabilitation programs, even when other demographic, neurocognitive and symptom variables were accounted for. Race and ethnicity, sex, education, parental education, age-of-onset, symptoms and cognitive factors of sustained attention, verbal memory and problemsolving were not related to attrition status from outpatient rehabilitation in the current study.
An important finding was the moderating effects of number of hospitalizations on the relationship between verbal fluency and attrition status. Poorer verbal fluency was linked to a greater likelihood of drop-out in clients with a high number of hospitalizations, and thus most likely, a more virulent form of the illness. In contrast, in clients with a milder disease course, verbal fluency was unrelated to attrition status.
One speculative hypothesis that may be advanced for these findings is that illness insight may be mediating the obtained findings: younger clients with less experience with the illness, and thus poorer illness insight are more likely to drop-out of PSR programs. Similarly, clients with poorer insight as evidenced by a higher number of hospitalizations and thus, presumably poorer medication compliance, are more likely to drop-out of PSR programs. Furthermore, these findings may also suggest that for those clients with high numbers of hospitalizations, verbal fluency may be serving as a proxy for the ability of the client to engage in psychosocial rehabilitation groups and acquire strategies from these groups for maintaining treatment engagement and community status during times of symptom exacerbation. Clients with poorer verbal skills in the context of high illness severity may be unable to acquire these skills and thus drop-out of PSR programs at a more rapid rate.
The obtained findings failed to reveal a relationship between symptoms and attrition. These findings are generally consistent with two reports (Atwood and Beck 1985; Primm et al. 2000) and inconsistent with two other reports. Cohen et al. (1995) noted a relationship between clinical impressions of affect, specifically bizarre, hostile and labile affect and attrition status in their study of 112 clients with severe mental illness followed over 8-weeks of PSR treatment. Standardized clinical rating scales, however, were not used in this study and may explain the disparate findings. More recently, Harding et al. (2008) in a sample of 194 patients with severe mental illness, showed links between positive symptoms as measured by the PANSS, and attrition as defined by drop-out before completion of 6-months of a vocationally-oriented PSR program. Potential explanation for this discrepancy in findings include the possibility that positive symptoms may play a smaller role for predicting drop-out for clients with schizophrenia relative to other forms of severe mental illness, and that the mean level of positive symptoms in the current sample (mild range, mean = 2.9) may have been low relative to their sample. We also note that the link of number of hospitalizations to attrition status suggests that history of intensity, rather than current levels of positive symptoms, are predictive of attrition status.
Five caveats to the current findings should be noted. First, the results of this study pertain to the internal characteristics of individuals diagnosed with schizophrenia or schizoaffective disorder that affect completion of a community PSR program, not the influence of program characteristics that might affect attrition, or the interaction of individual client characteristics with program characteristics that might relate to ideal person-treatment program fit. Second, we did not measure outcome of clients who dropped-out of treatment, and thus it remains unknown whether these clients fared better or worse than program completers. Nonetheless, (1) in all cases in the current study drop-outs left the program against clinical recommendation of the PSR staff, and (2) a range of studies indicates poorer outcome in clients with severe mental illness who do not complete PSR programs (Harding et al. 2008; Beard et al. 1978; Bond 1992; Cook and Razzano 1995; Young et al. 2000) . Third, we did not study participants with active substance-abuse, which has been linked to attrition from PSR in some studies (e.g., Drake et al. 1998 ), but not others (e.g., Harding et al. 2008) . And fourth, the R 2 value for the final multivariate model suggests that our model, while statistically significant, explained a modest proportion of the variance in drop-out, and other factors, not measured in this study might be playing a role in drop-out from outpatient rehabilitation. Fifth, the sample was largely Caucasian with average estimated verbal IQ and a high-school education and thus may reflect a high-functioning group of consumers that is not optimally representative of all individuals with the disorder. Related to this concern, and consistent with previous studies, there was evidence of a trend towards a higher drop-out rate in the subgroup of African-American (AA) clients enrolled in the PSR program (50 vs. 34% for Caucasian clients). The small sample size of AA clients (n = 18 out of 127 study clients), however, precluded meaningful subgroup analysis. Future, more highly powered studies will help elucidate factors that may differentially impact attrition from PSR programs among clients of different race/ethnicity.
